Introduction
Typical characteristics of osteoporosis include low bone mass with microarchitectural disruption and skeletal fragility, with increased risk of vertebral and nonvertebral fracture (1) . Bisphosphonates suppress osteoclast activity, resulting in the inhibition of bone resorption. The beneficial effects of bisphosphonates on prevention of vertebral and nonvertebral osteoporotic fractures and increase in bone mineral density have been substantiated by several clinical trial data (2) (3) (4) . Despite the beneficial effects of bisphosphonates, a meta-analysis of six cohorts and five case-control studies reported an increased risk of atypical fracture in bisphosphonate users (5) . Vitamin D deficiency is a co-determinant causing fractures, which is a common issue, especially in the elderly population. Clinical studies indicate an association between vitamin D deficiency, osteoporosis, and increased risk of fractures due to falls (6) (7) (8) (9) . We present here the case of a 79-year-old woman who has been on bisphosphonate treatment for eight years (alendronate for five years, ibandronate for three years). She had bilateral femur diaphyseal fractures occurring within an interval of few months. Laboratory results indicated vitamin D deficiency. We also attempted to investigate the association of atypical femur fractures with the long-term use of bisphosphonate and with vitamin D deficiency.
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Osteoporosis is a systemic skeletal disease that affects most of the elderly people. Bisphosphonate is an effective anti-resorptive drug widely used for the prevention and treatment of osteoporosis. However, recent evidence has linked longterm bisphosphonate use with an atypical fracture. We report a case of a 79-year-old woman who had been on bisphosphonate treatment for eight years and presented with bilateral femur diaphyseal fractures occurring within an interval of a few months. The physicians must consider the possibility of atypical fractures with the fresh onset of groin or mid-thigh pain in patients who have been on bisphosphonate therapy, particularly for more than five years. Bone mineral density of the hip and lumbar spine were evaluated through a dual-energy X-ray absorptiometry (DXA) and marked osteoporosis at the lumbar spine (femur neck and lumbar spine T scores -1,7 and -3,5, respectively) was revealed. Vitamin D supplementation was initiated with a weekly dose of 50000 IU. The patient fell down on her fifth day of hospitalization due to the onset of acute hemiparesis on the right side while trying to rise from her seat. Cranial magnetic resonance imaging revealed an ischemic infarction in the territory supplied by the left middle cerebral artery. Antiplatelet and anticoagulant therapy were initiated after neurological consultation. When she was stabilized, bizarre external rotation on the left leg was noticed and a posterior radiograph of left thigh revealed a diaphyseal femur fracture ( Figure 1) . A closed reduction and intramedullary nailing were performed by the orthopedic surgeons. Treatment with bisphosphonate was halted after the second femur fracture. It was determined on the basis of FRAX that the patient had a major fracture risk of 17% and hip fracture risk of 4.3%. Teriparatide was planned which could benefit by increasing bone turnover in osteoporosis treatment after atypical femoral fracture (10) (11) (12) . Informed consent of the patient was obtained for the case report.
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Several studies have shown that the use of bisphosphonate, especially in long-term treatment causes a slight increase in the risk of atypical fracture (13) . While an increased risk of subtrochanteric or diaphyseal femur fractures in bisphosphonate users could not be observed in some studies, the possibility of an increase in femur fractures in relation to long-term use of bisphosphonates cannot be completely excluded (14) . Most studies now suggest being cautious in the long-term bisphosphonate usage particularly over five years. In this case, the patient was using bisphosphonate for eight years. increased tendency to nonspinal fractures but also delayed healing of the fractures (15) . However, in this case, the bone biopsy was not performed. Major and minor features of complete and incomplete atypical fractures of the femur were characterized and listed by Major and Shane et al. In order to identify a fracture as atypical, all the major features must occur (16) . Although some minor features are exhibited in atypical fractures, they may not necessarily be present in every patient (16) . In our case, the patient had femur diaphyseal fracture with minimal trauma in a transverse configuration. She also had other minor features like bilateral fractures, prodromal symptoms, and vitamin D deficiency. Vitamin D is a fat-soluble vitamin which is crucial for calcium homeostasis and bone metabolism. It is a well-known fact that vitamin D deficiency causes a decrease in calcium absorption, a negative calcium balance and increased parathyroid hormone levels resulting in excessive bone resorption. Vitamin D deficiency may occur because of inadequate vitamin D consumption due to low sun exposure, various malabsorption syndromes such as celiac disease, short bowel syndrome, gastric bypass and impaired renal functions, or liver diseases that result in impaired vitamin D processing (17) . Turkish people are highly prone to vitamin D deficiency. This is because of their preferred style of clothing which causes only a little amount of sunlight to penetrate and reach the skin (18, 19) . Vitamin D deficiency is more frequent in women than in men and is also more common in the elderly population (18) (19) (20) . Being an elderly female, our patient had a high risk of vitamin D deficiency, also because of her preferred style of clothing. Calcium and vitamin D supplementation are commonly recommended as a first step of the treatment especially in elderly who are at risk of being vitamin D deficient (7, 10) . Several studies show that administration of vitamin D supplementation decreases the risk of falls by improving muscle weakness after vitamin D saturation in patients with nutritionally-poor vitamin D status (11, 12) . Furthermore, an association between atypical fracture and osteomalacia has been reported (13) . While the optimal amount of calcium and vitamin D intake is not standart. American
Geriatrics Society Workgroup recommends an average daily dose of at least 1.000 IU of vitamin D supplementation to reduce falls and fractures in older individuals (≥65 years) (12) . In this case, although the patient had been taking 1000 mg of calcium carbonate and 400 IU cholecalciferol for three years, the two risk factors of atypical fractures, prolonged use of bisphosphonate and vitamin D deficiency possibly contributed to the development of atypical fractures.
In conclusion, all physicians must consider the possibility of atypical fractures in patients with groin or mid-thigh pain who have been taking bisphosphonates, particularly for more than five years. Vitamin D deficiency should not be neglected, especially in elderly patients.
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